**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 12614-5 (1988) : Methods of Chemical Analysis of 
Ferro-molybdenum, Part 5: Determination of Phosphorus [MTD 
5: Ferro Alloys] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR TJ^ ^TT teMHI | ^t ^Wt ^^PTT ^f ^TT ^T^?TT \' 

Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



Indian Standard 

METHODS OF 

CHEMICAL ANALYSIS OF 

FERRO-MOLYBDENUM 

PART 5 DETERMINATION OF PHOSPHORUS 



IS 12614 ( Part 5 ) : 1988 
( Reaffirmed 1999) 



UDC 66915'28-198 : 543'847 



© BIS 1989 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN. 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

September 1989 Price Group 1 



Methods of Chemical Analysis of Ferrous Metals Sectional Committee, SMDC 2 



FOREWORD 

This Indian Standard ( Part 5 ) was adopted by the Bureau of Indian Standards on 17 October 1988, 
after the draft finalized by the Methods of Chemical Analysis Sectional Committee had been 
approved by the Structural and Metals Division Council. 

IS 1 559 : 1961 'Methods of chemical analysis of ferro-alloys' covers the, chemical analysis of different 
ferro-alloys, such as, ferrosilicon, ferrochromium, ferromanganese and speigeleisen, silico 
manganese, ferro-molybdenum, ferrophosphorus, ferrotitanium, ferrovanadium and ferrotungsten. 
While reviewing this standard, the sectional committee had decided that a separate series for each 
ferroalloy be prepared. Accordingly, IS 1559 in its various parts was published for the chemical 
analysis of ferro silicon. 

The chemical analysis of ferro-molybdenum is covered into series of parts of this standard. With the 
publication of these parts, the analysis of relevant constituents prescribed for ferro-molybdedum in 
IS 1559 : 1961 will be superseded. This part covers the determination of total carbon. The other 
parts are: 

Part 1 Determination of molybdenum 
Part 2 Determination of total carbon 
Part 3 Determination of silicon 
Part 4 Determination of sulphur 
Part 6 Determination of copper 
Part 7 Determination of aluminium 

In this revision, the volumetric method for determination of phosphorus by alkalimetric method has 
been incorporated. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accodance with IS 2 : I960 'Rules 
for rounding off numerical values ( revised )\ 
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1 SCOPE 

This standard ( Part 5 ) covers the alkalimetric 
method for determination of phosphorus in 
ferro-molybdenum. 

2 REFERENCES 

The Indian Standards listed below are necessary 
adjuncts to this standard: 

IS No. Title 

Specification for nitric acid 

Specification for hydrochloric 

acid 

Method of sampling ferro-alloys 

for determination of chemical 

composition 



IS 264 : 


: 1976 


IS 265 ; 


: 1976 


IS 1472 : 


:1977 


3 SAMPLING 



5.2.7 Ammonium Molybdate Solution 

Add solution A ( see 5.2.7.1 ) slowly with cons- 
tant stirring to solution B {see 5.2.7.2) kept 
cool in a cold water bath. Add 1G ml of ammo- 
nium phosphate ( 1 g/litre ) and keep the solution 
at least for 24 hours. Filter the solution through 
Whatman filter paper No. 541 before use. 

5.2.7.1 Solution A 

Dissolve 100 g of molybdic acid ( MoO a ) ( 85 
percent) or 118 g of ammonium molybdate in 
a mixture of 145 ml of ammonium hydroxide and 
270 ml of water. Cool the solution. 



5.2.7.2 Solution B 

Add 490 ml of concentrated 
ml of water and cool. 



Samples shall be drawn and prepared in accor- 
dance with IS 1472: 1977. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade 
reagents and distilled water shall be employed in 
the tests. 

5 DETERMINATION OF PHOSPHORUS 
IN FERRO-MOLYBDENUM BY 
ALKALIMETRIC METHOD 

5.1 Outline of the Method 

The sample is dissolved in acids. Phosphorus is 
precipitated as ammonium phosphomolybdate 
which is dissolved in known excess of sodium 
hydroxide and unused sodium hydroxide is 
titrated against nitric acid. 

5*2 Reagents 

5.2.1 Concentrated Nitric Acid, rd=l'42 (con- 
forming to IS 264 : 1976) 

5.2.2 Concentrated Hydrochloric Acid, rd — 1*16 
(Conforming to IS 265 : 1976) 

5.2.3 Dilute Sulphuric Acid, 1 : 1 (v/v) 

5.2.4 Dilute Hydrochloric Acid 1 : 1, 1 : 5 (v/v) 

5.2.5 Ammonium Hydroxide, rd=0'90 

5.2.6 Dilute Nitric Acid 1 : 3, 1 : 99 (v/v) 



nitric acid to 1 150 



5.2.8 Potassium Nitrate, 2 percent 

5.2.9 Standard Sodium Hydroxide Solution 9 
((TIN) 

Dissolve 45 g of sodium hydroxide in one litre 
of freshly boiled and cooled water, and barium 
hydroxide. Standardize against standard nitric 
acid ( 5.2.10 ). 

5.2.10 Standard Nitric Acid (0'1N) 

Dilute 7 ml of concentrated nitric acid to 1 litre 
with freshly boiled water. Standardize against 
sodium carbonate. 

5.3 Procedure 

5.3.1 Dissolve 2*00 g of sample in 20 ml each of 
concentrated nitric acid and hydrochloric acid in 
a 250 ml beaker. Add 20 ml dilute sulphuric 
acid and evaporate to dense white fumes. Cool, 
add 75ml of dilute hydrochloric acid (1:5) 
and boil. Cool and filter through filter paper 
pulp pad. Wash pulp with hot dilute hydro- 
chloric acid (1:5). 

5.3.2 Dilute the filtrate to 250 ml; add ammonium 
hydroxide in slight excess, boil for 1 to 2 minutes 
and allow the precipitate to settle. Filter through 
a loose texture paper and wash the precipitate 
with hot water. Discard the filtrate. 
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5.3.3 Dissolve the precipitate in 50 ml of hot 
dilute nitric acid (1:3) and boil to expel the 
oxides of nitrogen. Cool the contents to about 
90°C. Add 45 ml of ammonium molybdate 
solution and shake vigorously for 5 min. Allow 
the precipitate to settle for 1 hour. 

5.3*4 Filter the precipitate on the filter paper 
pulp pad. Wash with dilute nitric acid ( 1 : 99 ) 
twice, and then with potassium nitrate solution 
until 10 ml portion of the filtrate gives pink 
colour with phenolphthalein and a drop of 
sodium hydroxide solution. 

5.3.5 Transfer the pulp pad with precipitate to a 
conical flask. Add 25 ml of water and excess of 
standard sodium hydroxide solution and shake 
until the precipitate is dissolved. Dilute to 
100 ml with water and titrate with standard nitric 
acid to disappearance of pink colour. 



5.3.6 Etaftk — Carry out a blank determination on 
the same quantity of standard sodium hydroxide 
solution added in 5.3.5 and titrate with standard 
nitric acid. 



5.4 Calculation 
Phosphorus, percent = 



(A-B) X C X Q-135 
D 

where 

A = volume in ml of standard nitric acid 
required for the blank, 

B — volume in ml of standard nitric acid 
solution requirement to titrate the excess 
sodium hydroxide solution, 

C = normality of standard nitric acid 
solution, and 

D = mass in g of sample taken. 
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